ABSTRACT
INTRODUCTION
The concept of Guillain-Barré syndrome (GBS) has changed over the years. In the past, it used to be defined as a single condition, while now it is referred to as a group of acute neuropathies of a one-phase course induced by autoimmune factors.
The condition is most likely caused by molecular mimicry between antibodies reacting with antigens of infectious agents such as viruses and bacteria cross-reacting with epitopes present in the peripheral nervous system. This, in turn, results in damage to myelin and/or nerve axons [1] . Clinically, the most common, 'classic', form of GBS accounting for 60-90% of all GBS cases is acute inflammatory demyelinating polyradiculoneuropathy. Other, much less common forms, include acute motor sensory axonal neuropathy -5-10% and Miller-Fisher syndrome (MFS) -3-5% of GBS cases [2] .
Miller-Fisher syndrome was first described as a GBS variant by Fisher in 1956 [3] . There are three characteristic signs of the condition: ophthalmoplegia, ataxia and areflexia, first recognised by Collier in 1932 [4] . Ataxia mainly affects gait and the torso rather than the limbs. The initial symptoms include diplopia, which occurs in about 40% of afflicted patients, and balance disorders -around 20% [5] .
The disease process may cause damage to cranial nerves IX, X and XII. Tetraplegia constitutes an element of MFS or it may be a sign of the classic Guillain-Barré syndrome overlapping MFS (a nerve conductive study provides a conclusive diagnosis in this respect) [6] . Miller-Fisher syndrome which usually occurs between the ages of 35 and 60, is more prevalent in men. In about 60% of all cases it is preceded by the infection of the airways or digestive tract [7] . Antiganglioside antibodies are present in the blood of most patients. Although typical MFS is associated with the presence of anti-GQ1b
Seronegative Miller-Fisher syndrome with bulbar palsy -reference to the spectrum of autoimmune neuropathies with the presence of antiganglioside antibodies antibodies, a small percentage of patients (about 5%) are GQ1b-seronegative [8] .
Increased levels of cerebrospinal fluid (CSF) proteins appear in 60-70% of patients within the first week of disease onset [9] . Treatment is the same as for GBS. The symptoms subside within 1-9 months [10] .
In this article we describe the case of a patient with a very rare seronegative form of Miller-Fisher syndrome accompanied by bulbar symptoms resulting from soft palate paresis, which is also uncommon in this condition. In the discussion we compare the case together with other acute neuropathies which constitute a form of a continuum of diseases connected with the expression of antiganglioside antibodies in the nervous system.
CASE REPORT
A 60-year-old woman was referred to a neurological outpatient clinic after she had complained of severe, persistent dizziness, which she had suffered from since early morning of the previous day, as well as gait and balance problems. These were followed by impaired vision ('blurred vision'), numbness in the upper limbs and slower speech, which she complained of on the day of admission to the hospital.
The complaints were believed to have been caused by significantly elevated blood pressure (200/100 mmHg). Having been administered antihypertensives, the patient was discharged with some hypertension treatment recommendations. An outpatient laryngological examination ruled out a peripheral character of the ailments. Two weeks later the woman reported to the hospital again.
The history revealed hypothyroidism caused by Hashimoto's thyroiditis, hypertension, type 2 diabetes, and anxiety and depression disorder. She also reported developing bronchitis about 6 weeks prior to the onset of the symptoms.
The neurological examination performed on admission revealed bilateral proptosis, narrowing of the palpebral fissures, but no abnormal eye movement, diplopia or any other abnormalities. The day after her admission brought an exacerbation of dysarthria and the onset of dysphagia, soft palate paralysis and impaired upward gaze. The next day the patient developed ophthalmoplegia, non-reactive pupils and symmetrical hyporeflexia. No paresis of the limbs was present, and the woman did not report any abnormalities in exteroceptive and proprioceptive sensation. On day 4 she presented with appendicular ataxia and a positive Romberg's test.
Lab tests revealed no abnormalities except those in the CSF. Electroencephalographic reading was within normal limits. Computed tomography scan of the head showed no changes. A complementary magnetic resonance imaging scan disclosed an 'old' micro-stroke lesion of 6 mm in diameter in the right corona radiata. Analysis of the cerebrospinal fluid revealed a slightly elevated concentration of protein -56.8 mg/dL (lab norm <45 mg/dL). The sediment of the CSF, except for a few activated lymphocytes, was normal. Differential diagnosis was performed to establish any transmission deficit in nerve impulses to muscles. However, repetitive nerve stimulation of the units: the right facial nerve -the orbicularis oculi muscle and the right accessory nerve -the trapezius muscle ruled out any pathology.
Electromyography excluded myogenic and neurogenic deterioration within the examined muscles. Sensory and motor nerve conduction parameters were normal. No immunoglobulin M or immunoglobulin G (IgG) antibodies reacting with recombined antigens GM1, GD1b, GQ1b were detected in the collected serum samples.
Having analysed the clinical picture of the signs and symptoms, we diagnosed the patient with Miller-Fisher syndrome and started treatment. She was given a total of 5 cycles of plasmapheresis, with the first one administered on the 6th day of hospitalization. Additionally, motor rehabilitation was introduced. On the 16th day in hospital the patient showed diminished ataxia symptoms as well as improvement in eyeball mobility and gait. She was transferred to the department of motor rehabilitation for further treatment.
DISCUSSION
Our patient presented with the MFS classic symptom triad of ophthalmoplegia, ataxia and areflexia. Concomitant symptoms included numbness in both hands, typical of this syndrome (reported by 40% of MFS patients) [4] , accompanied by the absence of limb paresis or any abnormalities in an electronystagmography test. Clinically significant and relatively uncommon MFS symptoms we observed in our patient were dysarthric speech and dysphagia caused by soft palate paresis.
The presenting symptoms did not indicate Bickersaff's brain stem encephalitis (BBE), which is considered a subtype of MFS [11] . Both disorders are heralded by infection and the possible presence of anti-GQ1b antibodies. Patients also develop ophthalmoplegia and ataxia [11] . Unlike MFS, BBE is characterised by quantitative disorders of consciousness such as pathological drowsiness, pyramidal and sensory signs [12] . Myasthenia was ruled out since no typical symptoms were observed and, with the presence of ophthalmoplegia and ataxia, the nerve stimulation test yielded negative results. In 1986, Ropper [13] described the pharyngeal-cervical-brachial (PCB) variant of GBS, which is characterised by dysphagia, and weakness of muscles of the neck, arm and shoulder girdle in the dominant limb. Koga et al. [14] proved that 20% of MFS patients can present with paresis of the nasopharynx muscles accompanied by paresis of the muscles of the neck and arm in the dominant upper extremity. It can therefore be assumed that MFS/GBS, BBE/GBS, and PCB/GBS constitute the continuum (spectrum) of the symptoms [15] . In the described case only the soft palate was affected with paresis.
Miller-Fisher syndrome diagnosis is established on the basis of typical neurological signs and complemented by albuminocytologic dissociation in the CSF and presence of anti-GQ1b antibodies in the blood serum [8] .
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Immunohistochemical tests carried out in MFS patients show an elevated concentration of GQ1b in the subependymal brainstem region encompassing the cerebral aqueduct and the fourth ventricle. The area is the site of centres responsible for vertical and horizontal eye movements. GQ1b antibodies were proved to be directed against nervous tissue of this area, which consequently explains the occurrence of external ophthalmoplegia [16, 17] . The fact that anti-GQ1b antibodies show a tendency for cross-reactivity with GT1a gangliosides, characteristic for PCB patients (here bulbar palsy is the main symptom), may lead to the assumption of the hypothesis that the cross-reactivity can be blamed for the damage to cranial nerves IX and X, observed in MFS patients [18, 19] . It is believed that the presence of the antibodies established through staining of the molecular layer of the cerebellar cortex is connected with the manifestation of ataxia symptoms [20] .
In seropositive MFS the highest concentrations of anti-GQ1b antibodies are found in its initial phase. They normally disappear within the next 3-4 weeks, which is the result of clinical recovery. Approximately 5% of patients are seronegative [21] . The presence of other antibodies contributory to the pathogenesis of the condition has been reported. Koga et al. [14] proved the presence of IgG -antibodies to GM1b, Gd1c, Ga1NAc-GM1b and ganglioside complexes as a serological marker for GQ1b-seronegative patients. The pathogenesis of these antibodies requires further investigation [18] .
The clinical course of both seropositive and seronegative MFS is similar [21] .
We did not find in our patient antibodies to antigens GM1,GD1b, GQ1b.
The described case is believed to be an instance of MFS affecting cranial nerves, which results in the paralysis of the soft palate.
A scheduled check-up 8 weeks after leaving the hospital showed the patient's complete recovery from neurological deficit. She still remains asymptomatic.
